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= (54) Title: MUTANT BACTERIUM BELONGING TO THE GENUS BACILLUS 

=1 (54) #§HH0)«ffc: 3EM/^;uxJK«ffl» 

^ = (57) Abstract: It is intended to provide a mutant bacterium belonging to the genus Bacillus which makes it possible to elevate the 
I productivity of a protein or a polypeptide; a recombinant microorganism constructed by transferring a gene encoding a heterogeneous 
protein or polypeptide into the above-described mutant bacterium belonging to the genus Bacillus', and a process for producing a 
^ protein or a polypeptide by using the above-described recombinant microorganism. Namely, a mutant bacterium belonging to the 
genus Bacillus which has a DNA, wherein a promoter sequence specifically recognized and transcribed in the sporulation stage is 
fT*) attached to the upstream of sigA gene or a gene corresponding to this gene, on the genome or the plasmid; a recombinant microor- 
^ ganism obtained by transferring a gene encoding a heterogeneous protein or polypeptide into the mutant bacterium belonging to the 
IT) genus Bacillus as described above; and a process for producing a protein or a polypeptide by using the above-described recombinant 
microorganism. 
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m m m 

[oooi] tt&mt£. tffl^^y/^fx}i*°y^f-K©4ii^v^^4fe, mMx. 

[0002] t^(a5tffl^f«iiW4iii, T^—^-mm-^mm , wmm<vik& 
M&te^tbtu r^ym, mmm, mmmmmm, mm. mm, 
mm. ^©iifi^i^ot^^ ffcMicov^tp n n, mm^ 3 , ^m, 

o 

[0003] ^^tcM^Kx^mmm<Djim^&K^^xi't, ^(D^m^^^^mm 
mzRNAm^~^<Di/ywm^&m^ir%M^htixtev, k 

• ( Pseudomonas fluorescens) V ^T, Mlffl (31*3 

^H^-) K-r^moDitfe^-(D3t 0 — #^if«^5~^J;9pyoluteorin^2 

* ^#f^mi#M)^, =^ y *s*PTV VJ» • ifW^UJ* ( Corvnebacterium slut 
amicus ) tCfeV fc°i/^sigAMfc^«J^?a£-fr£r ^{Ci«9L-IJ v 5 

[0004] L^Ufe^, ^^^V^tLt^iiMW^^V^N^^.— tV^V^H^ 
jt^O^m^rii^^-r^^'efcofCo ^fc.teTO (Bacillus subtilis )MCfe 
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##fF JCS^l :J. Bacteriol. , 177, 5387, (1995) 

[0005] siKAmm^x^mmmB^mmir^mm^(D±m^^mm 

[0006] ^?«M^^^7^MlH0^Ma^^^^®X«^y^^K^— 

[0008] [|lli]^^^M@^^{t^^^W^VH^(D^^k^L^m^Bl^fe§o 
[Bl2]^0^sigAjt^^-(Z)*^^!j^Lfc||t^B|-efe§ o 

[0009] ^^^^®x^^y^^K<D^ttfB]_h^Rr^^«^M^^^/^« 

[0010] /^vK^JRMte, RNA*°y^7— if (D^^-^^hirbT^n^— la^iJfDgg 
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3 0 0na.fi, ^/^mmm^ib, ^m^^^xniTm^^m^mm^ 

^VH^-SigH, SigF, SigE, SigG, SigK, ^A^ff^£^«^?§^ffilJ#i- 
Sv^^H^-SigD, fc§a<DT^/^IS(Dft»f^$lJWi-§i/^H^SigL, ^ 
^b^<D^£fMi-3i/^H^SigB^EC^^^ 

# ; &^^Ht>tl'TV >1 ^)( Bacillus subtilis and Its Closest Relatives: From 
Genes to Cells, Edited by A. L. Sonenshein, American Societ 
y for Microbiology, pp289, (2002) ) c 

[ooii] z.tih<Dtpx\ M^m&n&mm-r^jf^m^tt., mu^-rm^m^m 

mum^m^m^t, ^-rv^mvu—^tm-tti^mm^^^mmx^^m 
r^m^m^mx^Mmmmmm^xh^spoOA(Dv>mit^\tm^n 

5(Cell, 64, 545, (1991) ) Q y^fbSpoOA(SpoOA-P) 

v \ sigH(^«3titfe^- (sigH) (Dmm&mmi^xv ^y^wi^— AbrBommtm 

m^frs *S^:W^sigH^^^SigA^#^^f|ag$tt§a. Bacteriol. , 173 

, 521, (i99i)) 0 si g m^mt^ntc^4-m^mmMm^^mm(Dm 
mm^mmmMtmmmmcftmzths ^ ^-c^Mij-cspoOA-p^sigH^it 

^L-CSigFcD^igjt^^ (sigF) ^tl^T^<^> ( spoIIAA-spoIIAB-sigF) <Dfe 
^M^b(Gene, 101, 113, (1991) ) N MBJMJ-mSpoOA— PirSigA^ 
^^XSigEmmfo^M^mmi 1 - (sigE) ^M^niy (s^oBGA-sigE) 
^ff?gi-§(J. Bacteriol., 169, 3329, (1987)) G SigFfiT^-^V 
H^SpoIIAB&TXT^-T^--^ x^VH^-SpoIIAA, M^SpoIIAA<Djlfty>'^ 
itmmX&%Spoimc£V)ffimk&WM£tlX$oV) (Genes Cells, 1, 881 (1 
996)) „ ^mkb^SigF^^^/W5^^/^^^fe§SponR(D«^jt^^(sr2oI 

ir) (Dm^mmir^ 0 mmmm^h^m^nfcspoimi-trn'mmM^MMmm 
Km&i-%si & EMmfo?£mk^v^T—^xfo%spoiiGA&?£mku zukxi 

XSigECOmm^m^t^K.htiX\^(Proc. Natl. Acad. Sci. U.S. 
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A. , 92, 2012, (1995)) 0 
[0012] Si-^0MlJ-e«SigF^SigG(D«}t®f^^- (sigG) (D&^&WmU mBSM 

•CttSigEdSsigK©#3t5t^ (sigK) ©te^SrSt^f-Stf^ JMW&fflWSigG© 

^(D^lclfc§(Mol. Microbiol. , 31, 1285, (1999)) 0 
[0013] ^#iimW^^^i:L-rSi g A^RNA^y^7-if=3T«^#:i:^^L-C, SigAfl* 

iE(D#^a«^J:«9, ^nmm^A^xm^iy^m^mmt^n^ rna 

AtfV?l7—^(Dm*ffittmcj&Tir%^btim^t5tlX\<^(j. Bacterid. , 17 
9, 4969, (1999) ) 0 Z.<D<k^ m z H&f$ffl&>&. SisAicXQmW&tlZzftt— 

[0014] Mfa%w:U(DT, ^mm^h\t. m^mmK^xm^mmm. mmznz 

^^^^H^-efe6SigA<Djt^^3l^$-fr6r^^J;«9, SigA(D»^^-(D 

[0015] «M<D$£»^i;h^\ RMa^^^©Xtt#y^^KSr3&4y:<^*r5 

[0016] 2^M^V^T5yBftE^J&tJ«4&^E^J©|lIH4tt^Ijpman-Pearsonife ( 
Science, 227, 1435, (1985)) fc£^X$YW£frlZ> 0 Mcfcmia*. itfcff $ 
^ay^h^^TGenetyx-Win (y^^THIB) ©^Pi?- fi?$lr (Search ho 
mology)y°ny^i^;B^T, Unit size to compare (ktup) ^fLXfRtir&ff 

[0017] «M(D^M^^/v^ja»a«», s^m^xtemmmm^immi-zmm^ 
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[0018] mt^&^^A'xmmm&mmttititonmm&tokLxti:. m^mtm- 

LV^rJte, ^-yV^ft$R^^^^c^^-cv^, tem^ ( Bacillus subtilis) . s**f-;V 
X-±Uiy^ ( Bacillus cereus ) . ^f;^-/NPK7^ ( Bacillus halodulans ) & 

[0019] fe#:0(7)sigAit^^-^«, ga?iJ#^-l^^$^T$7M^J^— K-T^iUS^- 
\^X70%£1±^ ^L<»80%W_h, i(90^b<«9O%^_h, M^f*b<«95% 

[0020] ^^MgA«^X«^^»^^^^««^^-h^^,^^ffl#M 

h<DXh^ s&\s^mk¥^)%i^fdb<DXh^\ 

[0021] #Rk£te^lSfc:i3V>Tf2, ^T(D^(6)(D{pr^^#ti:^O^in^-^-|a 

(1) SpoOA-PaS^_h#^#o-CAbrB^J;§fe^W]$lJ^j!if ^tl, £.oSigA 

(2) si g H^T^m, mw-^K^n^^—wm 

(4) SigE^Tfgf^ fe^fl&Zftt— ^ — sa^u 

(5) SigG^TMm, fe^^^n^-^-IS^J 

(6) sigKfc-t^i& m^tizytt—*— mm 

[0022] -^^,^^H^«^^M^©Ji^l0^^35igS#3ffi^#^«#: 
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m^t^bnxm, =*>"te>^-xmmkm*tix^z> 0 tot, ttrflB(i) — (6) 

<D7tt—?—mmKfe, (l')SpoOA— PaiS©±#lC#oTAbrB^J;5te^*II 

m^M^n, K^sigAtD^^-y-xmm&s&Mm, (2')sigH<D^i?^ 

v^sa^j^r-a-tpBa^j. (5')sigG(^=3^-fe^^ia^j^tp@a^j. (6')si g K<£>=3 
^-fe^i^^ia^j^tpia^j^^M^^-e^^o 

[0023] [^1] 
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[0024] ( Bacillus subtilis and Its Closest Relatives: From Genes to Cells, 
Edited by A. L. Sonenshein, American Society for Microbiolog 
y, pp289, (2002)) 

[0025] ~£.fc, ^tt^-Cfi-f&^ttTl ^AbrB(Z)fgff5;^ia?IJte, WaWWtttWCAAaaa 
aW(W{iAtfciM/Tto *fc^3C^te{£#tt/^<, /h;£^te{£#t£^{£V^ 
b&^1r)xm&tl&(j. Bacteriol. , 177, 6999, (1995) ) 0 

—m*\tn, t^iB(i)-(6), m^a')—(6 , )(Dmth^(D!^m^'r^h<Dxh 

<5o 
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[0026] (l)titz.mi')(Dffitlfr<DWWt&^1r%^tt—?—mm(Dy1b, 3im&M(Dh<Db 

Ttt, ^3i^$ti^5*!f^is©atte^xrfc*--^ti^©^ , i3^-— (3) 

tt, ^Sl^^^ttfi^lfe^Xfit^ny^yn^- jfis^tf kJ-U (5)* 

[0027] ffi, ^^©^at^O^B^ #-^&t*$S£E^i*. Nature, 390, 249-256, (19 
97) ~C$|| J prc?;fa^ JAFAN : Japan Functional Analysis Network for Bacill 
us subtilis (BSORF DB)-CM>-^— ^s/HkHB (http: //bacillus, genome, 
ad. jp/, 2003^6 J! 17 0Sff)$nfcte#:^V^— ^^V^TfB^LT 

[0028] [^2] 
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[0029] ( Bacillus subtilis and other gram— positive bacteria; biochemistry, 
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physiology, and molecular genetics, Edited by A. L. Sonenshein 
, American Society for Microbiology, pp 75 7, (1993) N J. Bacteriol. , 
177, 6999, (1995)) 

[0030] [^3] 
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[0031] ( Bacillus subtilis and Its Closest Relatives: From Genes to Cells, 
Edited by A. L. Sonenshein, American Society for Microbiolog 
y, pp289, (2002)) 
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dacF 
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bofC 
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sspN 
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spoUQ 
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spoIJR 


BG10937 


spoIIIG 


BG 10236 


spoIVB 


BG10311 


ywhE 
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yhcN 
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BG11077 



[0033] ( Bacillus subtilis and Its Closest Relatives: From Genes to Cells, 
Edited by A. L. Sonenshein, American Society for Microbiolog 
y, pp289, (2002)) 
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[0035] ( Bacillus subtilis and Its Closest Relatives: From Genes to Cells, 
Edited by A. L. Sonenshein, American Society for Microbiolog 
y, pp289, (2002)) 
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[0036] [^6] 
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[0037] ( Bacillus subtilis and Its Closest Relatives: From Genes to Cells, 
Edited by A. L. Sonenshein, American Society for Microbiolog 
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y, pp289, (2002)) 

[oo38] mn 







cgeA 


BG11193 


cgeG 


BG11195 


cwlC 


BG10825 


cotA 


BG 10490 


cotB 


BG10491 


cotC 


BG10492 


cotD 


BG10493 


cotE 


BG10494 


cotF 


BG10012 


cotH 


BG1 1 791 


cot Ml 


BG1 1 829 


cotT 


RG10495 


cotG 


BG11017 


cotSA 


BG11381 


cotV 


BG10496 


cotX 


BG10500 


cotY 


BG10498 


yobW 


BG12269 


yqeE 


BG11633 


spoIVCB 


BG10459 


spoVK 


BG11039 


spoVFA 


BG10781 


gerE 


BG10355 


sspG 


BG14173 


yfhP 


BG12890 


yabG 


BG10106 



[0039] ( Bacillus subtilis and Its Closest Relatives: From Genes to Cells, 
Edited by A. L. Sonenshein, American Society for Microbiolog 
y, pp289, (2002)) 

[0040] £x±(Dmiz., ^mm^m^^xm^^hn^nmm^mmm-m, ^s^tts 
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7tt—*—mmtLX(D0mteM£LXt±* fuSE(l)~(6h BfcV*t(l') — (6')<D 
fatlfr(DW$t.&^-7tt—?—&mft>flZ)o — tefM^WC, SigEteR 
NAtfV*9— ^KttLXSi^£V^^Mfa&%^1rb<Dm^mhfo%^bfrb (J. B 
acteriol. , 179, 4969, (1999) ) , £*90ii^te, SigE^^|4^i-§^tf)f^'^ 

^oSigA^J^ISIf^ ^^^n^-^-IS^iJ(BfifB(l)X«(l')^@^), X 

«si g H^ j;(9^m, ^^s^n^E— ^— sa^ij (ttrwE (2) x« (2' ) icffi m *m 

[0041] ff)fE(l)X«(l , )^RT^^#m^#i-S^^-^-ia^J(D5^, 3zi&&m<D 

#^-987— 1027^SIB?IJ, 0*L<«S#^-987— 1047(Di&SIE?lJ, £«90 
*U<{«»^-1 — 1047(D^^ga^lJ^?p, j&mM5000M.MMUft. £?*L< 
«2000mS*f^rt, J:*90*b<«lO47^^rt(D^IS^J-efc'9, ^o^fl 

[0042] ^fcitufE (2) Xf* (2' ) <Dfatifr(DWm&ilir&7°v^-?-mm<Dy1b, 5c^S 
35<Dt<D£L-Cte, ^2^^$tL§+*M^jtf5^X^^n^^n^e— £$3* 

^e— E^IJ«, ga?iJ#^-3 ^i-^SH^iJ ^it^^^-108 1- 1 1 lOOik 
^BS#U 0^b<«^^#^-lO81 — 1118<Z)^Sia?!j, i<90*L<^S#^-l— 
1143<Di&^ia^lJ£-a-ti\ i&&ft5000i&^>pmi*U 0£b<te2OOOigK*j\^l*k 

j; w*ixku i43^^rt<z)^ia^j-efe«9, &^mmte^<Dz?tt-?- 
tm~<D^tt-?-mm&iiirz>h<Dxhz> 0 
[0043] ^^-effli ^hti^^mm^mmKmm. mm^ti^^-^-m 
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7<DiM.mmFk 0l£L<tei&*#^-lO81-1118<Di£*ie?iJ, J:f90^b<{«X# 

-^-i-ii43(D^ia^j^L-c, imxteMmm<Dm.mw$:s ^m^imx 
tsthfct&mm&^t? , i&mM5oooi&mm£Xft, ^L<te2ooo:^**mi*k £ 

[0044] sdoiia^ -^p^^p^— ^M\zM^^rmm\y\^x\-±. ga?ij#^-3-e 

^-1081 — 1118(D^KIS?IJ, Il^ffL<(4M#tl^ 1143<D^*Ifi^lJ^*R. 
:ft5000i&**j-W^U 0£L<te2OOO±&**fJ^I*k £9£?*L< tell 18:^*^1*] 

[0045] ^mmxm^^n^mi^nmm^n^m^mmm-^ir^y^m 
tt, ^mmM^^mm-r^m^M— vn>r (orthoi og ) m^^n^— 

ga^-a-^^o yvs?mm^fe. <fy9— ^h^^^tL^Microbial Geno 
me Database (MBGD, http:/ / mbgd. genome, ad. jp/) ODCreate/ view 
Orthologous gene tableTW^A^flJffl-r^^- «toT^ttif -ir^t?^ 
o te^B sigH jttfe?-(D^— yp^f^(D#I^LTa, ^^^7V^-/NnK7^(7)si£ 
H(BH0115)jfr|S^\ /^/V^--fel^^(DBC0114ilf^^^^#if ibtL& 0 * 

/NPK^^D sigF (BH1538)j(frfc^ spoIIAB (BH1537) jitter X spoIIAA C 
BH1536), /^/V^-irU^(DBC4072it'f5^, BC4073jt{5^, XBC4074 

[0046] »r^5^7T»W^^ 
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[0047] ^^mm^^^xmmm^mm. ^^ti^^—^-mm^mm^siK 
-^-m^^nDNAm^WAi-^tKx^x^yj^±\mmi-^t^x^ 

[oo48] ^ m Kmm. K^ns^p*- ia?u2:sigA«^x 

1*M^VAJi^#^i-6mgA^^(Dji^IS^J^i5fei-SIS^J«, 0—2000^ 

mMx&z>^tmttv<. o—iooommnx&zz.b&£<9&~£.L'<, osoommM 
xh^t^m^0^<, o—i98mmMxh^t^m\^^^\ <au J3^^ 

fctt, ^<^J;5^L-c*^b/cDNA^ff/c^^^^-/^M^a0^2SAi-tv^S:V \ 

[0049] mK.m^^m^wmm^.mm, mw-^fi^y^— um^&vwAm 

K-^dsAaf5^^^t?DNAif>T-^MLfcDNAiffM-^PCR^(D^&^J;(9M 
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Tf^pUBllOCPlasmid, 15, 93, (1986) ) „ pC194 (J. Bacteriol. , 150, 815 
, (1982)). pTX14-3(Plasmid, 30, 119, (1993))£teC&£bTl^#^<Dfc 

[0050] &v>«\ ^nmm^^^nwmm-mm, n&f&ti&fu*e— e^i^t? 

yA_h^DNA»f>t^A-r^^fe!x^oV ^Tfm^V Ko^cD^^fct? (Mol. G 
en. Genet. , 223, 268 (1990) W) , ^frlhCOjfmcVtyZ.blCXoX, ^mVftCD 

[0051] ^.T. i^Jrf^W^SOE (splicing by overlap extension) -PCR& (Gene, 7 

7, si, (i989))\zxmm^tit^^nmm^m^xwmmmM^^n^ 

ytJ^B— @B^J^tpDNA^f>t^sigA^^^tfDNAif>t^31MbfcDN 
A$r>t£ilMU ffi^l#«X.^flJffi«r^^J:«9^V^_h^^flDNAif>t^A 

[0052] ^M^o^T, ^ltHjg^PCR^i^^^ffi^V^-C^^t-mm, 3te 

m io- 3om.^mm . m «^j»t^-#-M^$r>t <d n^v* 

[0053] 1 m g ^MMbfc3®S<DPCRir>f £i#Mi:U ^ fj^n^e-^— ga^ij^r 
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tifcVNAmft&nz^b&X^Z) (02) 0 

[0054] m^mm^mmKmm, ^^n^^—^mmtvx^m^mEHM 

fflV\ Pyrobest DNAtf?y^— if (SJg5£)&2f<£>— «<0PCRfflB*^yM£«:JB 
V^T^ J^clKPCR Protocols. Current Methods and Applications, Edit 
ed by B. A. White, Humana Press, pp251 (1993) x Gene, 77, 61, ( 
1989) ^) K^&tl%mig<D0zifrK£ 1 OSOE-PCR$:ff5Z.bK£<>X, WrM&DNA 

[0055] dKLT#fctb^iDNAWf>f-Sr, M&$te^myy&±lz.mAirZ>M&, 

J^rtt3lTlSMth^V^ 0 ^5K-<^— , M£fc?pMW219(^^^— V) \z.?u 

^^jl^^P^— §a^J^M^b7bsigA5»^^»^-r?DNA8lrM-^^^$K^<^ 

Vfczf 3 ?^— fey hSrffl V >Tf8®*UfcDNA^f SrpMW2 1 9 fc^n— z^irutzf 

±^4ft§3n^ — ^8tU sieH itfe^ BfeV ^ sponA^ -^P^O^g^-— ^ 
-fJ«<hsigAjt^^-^ag^b^DNA8ff>t ^y/A_h^^A$tvTv >sr 
A^r^M^L7hPCR^^^J:oT?im-rtt}iJ:v\ 
[0056] fiJlJitt^tciil^^/^JRJjWll^UTte^llSrffiV ^^i^ov ^^Ufctf^ fiil<£> 
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£3o 

[0057] *<\^xnbtbftf^A'ammm&m^z>zb\zj:Q, mm^^nx^v^f 
^(D^LMKm ^t, mM?^<?nxfe7t<y^^&^-}?ir%mte^<Dm^^ 

[oo58] g w^^^scxtt^y^^Kat^tt^^K^tt-r , Bfcsu to, nut, «a 

o iiffli*©WtS, |ft>fb3B7C#3(f (Oxidoreductase), ^#*(T 
ransferase) , *n;fc#fl?lMf (Hydrolase) , (Lyase) , Mtt^fb^* (Isom 

erase), £*J$g^ (Ligase/Synthetase) ^J&S-^NafxSsSS, if , 

tt\ #Wn*5W!?#9(l©^®(Biochem. J. , 280, 309(1991)) tp-C^r^y— 

ir/v^— if £>tv5 0 iu^frw^^br, @a^j#-^-4x«6-e^$ti§T^y 

^IS^J/^ib&^^VK* ( Bacillus sp. )KSM-S237$c (FERM BP- 

7875)Xfct^^/K* ( Bacillus sp. ) KSM-64^ (FERM BP-2886) 

<te90%£*_h, $fel!10*L<H:95%^_b. #^0*b<«98%^_h(D^|— 

[0059] a -7^7-^A^i:ttli, *<Z) a -T^7-W*lf ^ 

^J#-^-19-e^$tV?>T5/^IS^^^/^^/V^ rn^fcT— (Bacillus sp. )KSM 
-K38$c(FERM BP-6946) ^M<DT/^VT^— tf^ ^W.T^J^SMh70 
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T^y^IS^lJcDl^l— tt^Lipman-Pearsonfe (Science, 227, 1435, (198 
5)) fcioTtHStefLSo ^n^T— •tftf^frflteLTtt, M^3E±35f$, #^ 

^*09i:Lt, E^I#-^21-C^tt5T5/gfeE^ld^5/^/^ ^^(Ba 
cillus clausii ) KSM-K1 6*£ (FERM BP-3376) S^(DT/V#y:7 0 P7"T--if 
•*\ ^T^y^IB?!|£70%, 0*L<tt8O%, J;W*L<fc£90%fi*_h, $^^0* 
L<f*95%£JLh % #^0*b<«98%^_h(D^— tt^-r§T5yM?ij7!)^^^ 0 

[0060] — ttf^(D#(z: g ift^^ffXte* 0 y^^K}tfsTO, -twJiSftcftf^l&s 

5 P4-190793-^^##^iE^tl/TV^^^^/^M*fflM. f &fc>*>KSM-S237 
tt(FERM BP-7875),KSM-64^(FERM BP-2886) &M<D1Z/V7— £jt 

mm. mmm^mm. ^mm^^^y^m^ ^Md^matMi^m^x 

bT70%^_h N 0*L<i28O%£*_L, J:«90^b<«9O%^_h, $^>^0*b<«95 
[0061] _h|B(D g W^^^©Xtt#y^^h*»^^tfDNAWf>i'«i^J&^'9^K 
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£.m.&&fa±£^:z>zb&x*%z> 0 left, mmr>NAm}fK^:mm<Dmm^^m 

[oo62] ^mm(Dmm^^mmm^m^ti,fc s w^^fcxte^y^^K^ 

[oo63] ^_hj:«9, m^^mK^n^^AMB^(Dm^wm±vf^^/^mmm 
&mmirz>-bt)>x^, mm^m^^mmm^sMx.^M(Dm±mmti.xm 

[oo64] ^t. mmm&m^x^ ^mm^m^/^mmm^mm^mt, mmmm^ 
^/v^mmm^m±tvxm^^9—^<D^m^mK^^xMci^mmmir 

— fe^h^fflV>-CsigAit^^tpl. 2kbKf^(A)^PCR^i:«9f^Mb7t 0 |^#^ 
^8^^I^rsigHIJf^sigHIJT— sigA(D -fe«yfc»fflV ^X^/J* kcP sigHj fr 
^^ii^^^i-^sigHit^^n^-^-^^l . Okbifit (B) &H38!JL 
fc 0 l^#^^8^^LfcsigFUf i:sigFUr-sigA(Z)7°^-^— ir^yh^ffiV ^-C^r/^_h 
(D sDoIIA ^-^r2^(D hyfeHHgU sigFj#-f5^C0fe^»wl^ spoIIA^ -^P^C0^° 

n*—*— Sr£*?l. lkb»f>t(C)Sr|H$Sib7bo *^9^KpC194 0. Bacterid 
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. 150(2), 815 (1982) )£r$NS£U ^8^^bfcCmFW^Cmr-sigA(D^ 0 9^ 

— feyHSrffl v ^x?v9J&~-=*—/i'Wmmte*$r£ttO. 9kb$r>t (D) ^MMbfc 

o #CV^, nhtlt'(A) (B) (D) 3gf ^Sr^U-CttSl^b, ^8fc^U5:sigHUf£C 
mFW©7 , 7'f-7- fe^h^fflV^7cSOE-PCR^t5^^^J:o-C, 3Wf)f^(B) (A) ( 
D) <DjiR^&5#fOi£i^-t^ MsH»e^<Z)7 0 n^-^--^sigA«itjie^(D_h^ 

kbcDDNAPfrH* (E) £#fc 0 HMH^A) (C) (D) 3f9f^Sr?S-^L"C^Sti:b, ^8^ 
L/csigFUf^CmFWO^^^— t^b^rffi V ^cSOE-PCRlrfT 5wt(aot, 3 
HfrH-Sr(C) (A) (D)©Hl^5«JC3Bf-a-$*, spoIIA ^P^n^-— ^sigA 

lRj#lOllrg-Ufc3. 2kb(DDNA8ff^(F)^#7^ 0 3. lkb(DDNAPKf>t (E) £3. 2kb£> 

DNAtfrH- (f) %^ti^thtenMmmftxfem.mr?%t£\ ^Mfffl^K^^ 

-PMW2 1 9(DSmaIf|jiJ PWim Wv£ AU JJ^?F«ffl fcl#M8J fc*E^£*b5 

WPHsigAS.tJ J pMWPFsigASrfflfHL7to 
[0066] ^fchlEO^^— <Z>5*>, sigAf&tfsigFUi— sigAfcftfcT, ^tv^^fc 

^i-sigAmf^.tJ ? sigFUr-sigAni^fflV>-CI^#0^f^^fT5ri:^J;«9, pMWPFsi 

gA^^oit^sigAitfe^-^^^KV (ATG) # WteaK^UTfMlteFftfcl > (ATA 

) ^M^^tlfcpMWPFsigAm^^LfCo 
[0067] ^ife^(J2 fia^^^#m^l-te^$H5^n^— ^— ^Wi~5aisAja^(Dte 

^H168^VA^(D^A 
W^W^#MW^^^$^^°n^-^-^i-§sigA«^,X»^^ 

K^(ATG) 7)5 (ATA) ^gm^tvfcsigAit^T- ( sigAm) fcteM^AMifc^itA 

i-^fc^cD^^^KpMWPHsigA. pMWPFsigA, Jtt^pMWPFsigAmSrfflV 

TOm^^ttmb^V^^M^L-CPCR^T^rir^ioT, y/A_h<DsigAjft 
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)^*^^VArt^#A$^fc^^^*mb, rtL^>^168PHsigAtt, 168PFsigA$: 
, ^T^168PFsigAm^^^Lfc 0 

[0068] te^MMtfc<z>7V^y-fc/^— H-frW^MWiR 

mmM2\ZXnhtlfc3MM(D^mM^MW (168PHsigA*fc, 168PFsigA^, 
^U?168PFsigAmtt) , ;&t)Wi^LTte^^l68$:^ ^^VK* ^;*fc°~- (Baci 
llus sp. )KSM-S237tt(FERM BP-7875) &MCDT/UJJ}) J £/1'7— if (#^2 
000-2 1008 l^MO £r=J— Ki-§DNAif>t (3. lkb) ^i/^h/W^^— pHY30 
OPLK (-Y^/Vh) OP^HI$IJPS^#^P|f^t-^A$^7iW.#X.^ 7^5KpHY-S2 
37£, ^nh^^h^Sfe^^ioT^AbfCo ^tt^io-C#^ttfc0»^lOm 
L^LBi^ifc-e— ^37°C-eSeMi$^^ ; ffV\ H^tf>*&#}S0. 05mL^50mL<D2 
XL— ^/Vh— ^ife(2%hy7>^, l%g$#^3v^ l%NaCK 7. 
7. 5ppmgE^^#V4-5?kft]^ 15ppm^h7i^^y^) (dSSU 30°Cre3 0 

— if<Di^*fc 0 Z.(D%£^ m9K^L,timK, ^^^bT168PHsigA^X«16 

spFsigAt^^fd^ ttmcDi68m(m^m<vm&bkm^xm^T/isijy^ 
/^—^(D^m^m^m^htifco — m^tLxi68PFsi S Am&m^^m&<D 
T/vm^/v?— nftifomt, mmco i68m tmmxh^tc^t^h, i68 

PHsigAttX{il68PFsigA^^^(t?)ffi^^b^ N ^Vi>s±^ff7t^#*P$tLfcsi 
gH^l'f^^V^«s2oIIA^-^^^(D^ 0 ^^— ^fOsigAitfc^J;^ SigA^ 

[0069] [^8] 
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SigAf 


ATGGCTGATAAACAAACCCA 


8 


SigAr 


CACCACAATGTTCATTTGCA 


9 


sigHUf 


ACAGCCTTTCTTCCTCATTCT 


1 0 


sigHUr-sigA 


CGTGGGTTTGTTTATCAGCCATTCCGATCCCCCCGGCGCACG 


1 1 


sigFUf 


GCTGATAGAACGTGACACGGG 


1 2 


sigFUr-sigA 


CGTGGGTTTGTTTATCAGCCATGCTCATTCCTCCTTGATATG 


1 3 


CmFW 


CAACTAAAGCACCCATTAG 


1 4 


Cmr-sigA 


CATTTGCAAATGAACA1TGTGGTGCTTCTTCAACTAACGGGGCA 


1 5 


s i gAmf 


ATAGCTGATAAACAAACCCA 


1 6 


sigFUr-sigAm 


CGTGGGTTTGTTTATCAGCTATGCTCATTCCTCCTTGATATG 


1 7 



[0070] [^9] 







1 6 8 aw=a) 


10 0 


1 6 8 PHs igA 


1 3 5 


1 6 8 PF s igA 


14 6 


1 6 8 PF s i g Am 


10 8 



[oo7i] mmM4 ^mm^m^(DT^vy e tiTT— v&m*km.fm 

/*3~As?* 9*7*?*? ( Bacillus clausii) KSM-K16^fe (FERM BP-3376) 
mbfc^V^DNA^M^LT, ^10^^^^b§S237pKAPpp-F^KAPter-R ( 
Bglll) <D-7°7^— fes*«rJBV ^TPCR-grfTV \ E^##21-C^$tt5T^/»E^I 
^ttST^y^TT— ^(Appl. Microbiol. Biotechnol. , 43, 473, (19 
95))£=i— K1~51. 3kb(DDNAif>t (G) ^iti|ieb/c 0 *fc^^^-/^ J^fcf ~ (Bac 
illus sp. )KSM-S237^(FERM BP-7875) <£9ttfflLfc^VADNA^ilM£ 
LT, ^10^^$^S237ppp-F2(BamHI) ^S237pKAPpp-RC07°7-f-^^-ir 
^h£fflV^PCR^ffV\ T/V^y-fe/V7— ifiH5^-(#l|2000-210081^fB) 
^^^-ti^O. 6kb(DDNA8lf>t(H)^itiSb^:o #^fc( 
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G) (H)<D2Wi}t&mi-&L.X&mb^ ^10l^$H5S237ppp-F2(BamHl) tK 
APter-R(Bglll) <DZf9^— ir^h^fflV^SOE-PCR^f ^tKX^X, T;Vj] 

*£Ufcl. 8 kb<Z>DNA$r>t(l)£#7c 0 #£>*l/fcl. 8 kb<DDNAilT/t (D SfV^h/V 
PHY300PLK (ir^/Vh) <DB^HI-B^II$IJIW*^8lr,£^if AU 77V 
^y^p^r— if ^^IMffl7°7^5KpHYKAP (S237p) ^«HL7t 0 
«^bfc^°^^KpHYKAP(S237p)^168PHsigAtt, 168PFsigA^, &Tj?*f 

ioTH^l^^jg^^tfcT/^y^tr^T— ^OftSr^fefeo ^11 
fcj^UfcESlC ^^^L-C168PHsigA^Xf*168PFsigA^fflV>7t#^, *J-J$© 
168t*(^M)©^^it^LT^V>T/^y^a^T-^<Z)^^^*e>tt 

fee 

[0072] [^10] 









S237pKAPpp-F 


ACTTTAAAAATATTTAGGAGGTAATATGAAGAAACCGTTGGGGAAA 


22 


KAPter-R (Bglll) 


GGGAGATCTTCAGCGATCTATTTCTCTTTTTC 


23 


S237ppp-F2(BamHI) 


CCCGGATCCAACAGGCTTATATTTA 


24 


S237pKAPpp-R 


TTTCCCCAACGGTTTCTTCATATTACCTCCTAAATATTTTTAAAGT 


25 


K38matu-F2 (ALAA) 


GCTCTTGCAGCAGATGGATTGAACGGTACG 


26 


SP64K38~R(XbaI) 


TTGGTCTAGACCCCAAGCTTCAAAGTCGTA 


27 


S237ppp-R2 (ALAA) 


TTCAATCCATCTGCTGCAAGAGCTGCCGG 


28 



[0073] [^11] 







16 8 m^m 


100 


168PHsigA 


129 


168PFsigA 


130 
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[0074] mmM5 ^^m^mW(DT/^vT^—^m^mwm 

s^;V7> (Bacillus sp. )KSM-K38^(FERM BP-6946) <£*9ttttt 

bfc^VADNA^M^UT, ^10lJl^$tbSK38matu-F2(ALAA) £SP64K3 
S-RCXbaDO^-Y-v— feyh£fflVvCPCRStfTV\ ia^(J#-^19-e^$tb6T5y 
^mm&^fir&TsVjj})T^7— if (Appl. Environ. Microbiol. , 67, 1744, (20 
01) ) K-f 5 1 • 5kbcDDNAKff>t (J) ^*Mbfc 0 (Baci 

llus sp. )KSM-S237^(FERM BP-7875) J^^ffiLfc^V^DNA^ilM^ 
L"C, ^10^£tv5S237ppp-F2 (BamHI) £S237ppp-R2 (ALAA) 
■v— fe^h^ffiV^TPCR^TV\ T/V^yir/V^— if Jtf^ (#^2000-210081-^- 
(D7 o n^-^-^^^^>^/^IS^J^=3-Ki-^^'a-tp0. 6kbtf)D 

0t^£tL£S237ppp-F2 (BamHI) £SP64K38-R (Xbal) (D^^—±iyb^ 

fc2. lkb^DNAl^ (L) £#fc 0 %htltz.2. 2kb<Z)DNAir>t (L) h/W<^ 
— pHY300PLK(^/Vh) (DBamHI-2CbaIff!IJPW^^DM^if AU T/V#yT5 
7-if ^Sttf¥#ffl^7^5KpHYK38 (S237ps) £#ilUc 0 

«^bfc^°7^^KpHYK38(S237ps)^168PHsigAtt, 168PFsigA$^ 
^M^bTte#:0168ttt^ o nh^^h^®^#^^J:oT2gAb^i o rtU^ioT 

#^tt«»^^f?rj3^i^i#(D^#^-c5 e mmmm^n^tio mmm. 

fc, ^^irL-ciesPHsigAttx^iesPFsigAtt^fflv^c^, ^fmoi68^(^ 
^M) (D#^tl;b^bT^^v^T/^^yT57-if^^^B^^fefetL, ±m^mw: 
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[0075] [^12] 





T7\s% y r 5 7^-^8411 (tB*MBD 


16 8 (m*km) 


100 


1 6 8 PH s i g A 


189 


168PFsigA 


182 
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mm. fffe^ti^n^e— ^-la^ij^s^bT^DNA^, ^va_lji£v^:7 o 7^ 
^(D^°ci^— ^— ga^ijxte^^fg ^ i-^ss^j-efc^ftM iib«<^^m^^^/^ 

[7] ir/v^— if mm^^-^Tjk^fi^T^ymMm^h^TMv^^—^ , xf* 

[8] T^7— if^gB^J#-^i9-e^$tv?.T5/li@a^J^^^?)T/V^yT57— if\ Xf3 

[9] zfxij-T— ^mm^2i^£fri%T*ymmm*hfj:%T/i'*v^v'TT— if\ 

X»^ffT5y^ga^Jt^bT70%^_hcD+B^ltt^U ^T^y^nfT- 
if^tt§rWi-^^-efe^it^3S6fB<fe»M^feo 

[io] sigAjt^^-x « m f«f^^ icffi ^ -rsM;^ ±m^m^mm \mmm^ 
mm, fe^$^7 o n^-^-ga^ij^ig^u-r^5DNA^, ^/^jr£h®<d^v 
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